Children, Spousal Love, and Happiness:
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Introduction
In the tradition of the Columbia School of Household Economics (i.e. the New Home Economics) started by Becker (1960) and Mincer (1962) , economists such as Willis (1974) have modeled fertility in terms of households choosing their preferred number of children by comparing costs and benefits. These costs include opportunity costs that have been estimated in terms of foregone wages (Becker 1960 , Mincer 1963 , Waldfogel 1998 , Bryan and Sevilla-Sanz 2011 , Giannelli et al. 2012 , time in home production (Gustafson and Kjulin 1994, Gutierez-Domenech 2010) , and foregone leisure (Craig and Bittman 2008 , Ekert-Jaffe and Grossbard forthcoming).
A related literature explores the relationship between children and happiness (Easterlin 2003) . In an early study McLanahan and Adams (1987) used cross sectional data and OLS regressions to conclude that children lower parental happiness. Clark and Oswald (2002) on the other hand used longitudinal data allowing them to control for individual fixed effects. They only found a negative effect of third or higher order children on parental well-being. Controlling for genetic disposition (by using data from identical Danish twins) Kohler, Behrman, and Skytthe (2005) found that the arrival of a first child has a strong positive effect on women's happiness; additional children have a negative effect; and men's happiness does not vary with the number of children, only with whether they are in a partnership with a woman. Nomaguchi and Milkie (2003) found that the happiness effect of becoming a parent is a positive function of whether parents are married or not, and more so for women. Hakim (2003) found that marital satisfactions declined from the time children are born up to the teenage years, and then rises again to former levels after children grow up.
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In this paper we examine how children affect psychic benefits of being in couple by analyzing answers to a unique question in the National Longitudinal Study of Youth's 1997 cohort (NLSY97 hereafter): "How much do you feel that [your current spouse/partner] cares about you?". At the same time we examine how presence of children changes overall happiness level of individuals by using answers to another question in NLSY97: "How much of the time during the last month have you been a happy person?" Since the individuals were interviewed repeatedly over an 11-year timeframe the data allows us to estimate the effect of children on perceived spousal love and overall happiness from intra-personal variation only.
We find that (a) presence of children is associated with a loss of spousal love; (b) loss of spousal love is associated with loss of overall happiness; but (c) presence of children is not associated with significant loss of overall happiness.
1 If children reduce feelings of being loved by the spouse but do not reduce reported happiness even though spousal love induces happiness, then it must be the case that children contribute to parental happiness by providing other benefits. These other benefits from children could be either material or emotional (what economists have called 'psychic benefits').
Possible material benefits from children include future parental care by adult children (Cigno 1993) , tax benefits, and welfare benefits. With the increased importance of social security the value of children as providers of future care of parents has dwindled in industrialized countries and the present value of such benefits is likely to be low when children are mostly under 6, as is the case in our sample. It has been shown that tax benefits (Whittington 1992) and/or welfare benefits motivate parents; they may also 3 affect the relationship between children and parental happiness. However, we were able to rule out these explanations in our empirical analysis.
Alternatively, overall happiness may not decrease with presence of children because loss of spousal love is compensated with altruistic feelings towards children. Several studies have proposed altruism towards children as a benefit from children, including Becker (1974) , Willis (1974) , Becker and Barro (1988) . Other studies, including Francesconi (2002) , have found that parents derive utility from the existence of children. Schwarze and Winklemann's (2005) finding that parental happiness increases with the happiness of their adult children also suggests that parents have altruistic feelings towards children. Our results can be interpreted as additional (but not conclusive) evidence that is consistent with the altruistic parent argument.
This approach of indirect inference has limitations. Ideally one would like to estimate the net present value (NPV) of the children. Given that our data does not allow us to estimate that NPV, we use change in overall happiness before and after having children as an (imperfect) proxy for NPV of children. Since our empirical results show no change in happiness after having children, we infer that the NPV of children is nonnegative. One may want to argue that no change in happiness implies a zero NPV but we are reluctant to claim this stronger result. Therefore our inferences regarding altruism should be viewed as qualitative and not quantitative results. Furthermore, this approach does not allow us to compare degree of altruism across groups. It allows us to infer about altruism only when we observe a decline in spousal love. If there is no significant decline then we cannot infer (one way or the other) whether the agents have altruistic preferences 4 towards their children (because we are inferring only a non-negative, but not necessarily strictly positive, NPV of children).
Our analysis shows some other secondary results. We find that arrival of a new child does not change perceived spousal love, but that changes as the child grows older:
presence of (even) one child above age leads to reduced perceived spousal love. We compare perceived spousal loss according to type of relationship and find that marriage has a protective effect for women: the perceived loss of spousal love is smaller for married than for cohabiting women. We further find that religious women perceive a larger decline in spousal love compared to non-religious women, but that the opposite is true for men.
The rest of the paper is as follows: section 2 describes the data and methods, section 3 discusses the results and section 4 concludes.
Data and Methods
Data
The data used in this paper is from the NLSY97 which is a nationally representative sample of 9022 youths aged 12-16 as of 31st December, 1996 . Data on these individuals were first collected in 1997, and since then data has been collected annually. We use the first 11 waves that are currently available, for the period 1997-2008.
NLSY97 has detailed information about the education, labor force participation and relationship status of the respondents, among others. There is also information on the characteristics of the partners, although not as detailed. In addition, respondents were also asked some unique questions about their perceptions of their spouse/partner. ($9,300) for the female (male) sample. Again, these are in 1984 dollars. Wages and earnings are not adjusted for geographical variation (that information that is not available in the public version of the data) in cost of living (which adds to the reasons why fixed effect regressions are our preferred method of estimation).
Methods.
In our empirical analysis we use individual fixed effects (FE) regressions to account for unobserved time-constant heterogeneity. The use of fixed effect regressions has been advocated by Ferrer-i-Carbonell and Frijters (2004) who showed that controlling for the individual level fixed effects is important in happiness studies. They also showed that results obtained from FE Logit and FE regressions are "virtually the same". The use of 9 FE regressions implies that the identification of the parameters comes only from intraperson variation over time: any time-constant unobserved heterogeneity is differenced out. Even then, we recognize that this framework does not allow us to conclusively establish a causal relationship.
We estimate the following equation:
, where the independent variable may be either overall happiness or perception of being loved by a spouse (spousal love) reported by respondent i at time t. "Child it " is a vector that represents the number of children. represent a vector of controls that include both the respondent's and partner's characteristics and represents individual fixed effects.
We also estimate ordered logit regressions of spousal love defined as a discrete variable taking values between zero and ten.
Results
We first report results for female and male respondents (married or cohabiting with a partner) for both the independent variables--spousal love and overall happiness--based on the first sample. Then, using the larger samples, we further explore how existence of children affects perceived spousal love for various combinations of number and age of children and for groups differing in race, marital status, and religion. We could not do the first part of the analysis using the larger sample because the happiness variable is not available for all years. Column 1 shows that women perceive a decline in spousal love when children are present: women with one child perceive a reduction of 0.20 units; with two children a reduction of 0.37 units; and with three or more children a reduction of 0.44 units. The loss of perceived spousal love thus increases as the number of children grows, but less than proportionately. For men (column 2) only the first child is associated with a statistically significant reduction in perceived spousal love.
Focusing on columns three and four we find that the presence of children is not associated with any change in overall happiness. All the coefficients of children (for both men and women) are statistically insignificant. Next, in columns five and six, we add spousal love as an additional explanatory variable in the happiness regressions. We find that for both men and women spousal love and overall happiness are strongly and positively correlated. We also find that for women spouse's work is a major contributor to overall happiness (but not spouse's income).
We thus find that children reduce feelings of being loved by a spouse but do not reduce reported happiness, even though spousal love affects happiness. It must therefore be the case that children contribute to parental happiness by providing other benefits to parents. These other benefits from children could be either material or emotional and can be viewed as compensation for foregone perceived spousal love. Altruism towards children is a plausible explanation for our combined findings on spousal love and happiness, but it is not the only possible way by which a decrease in happiness associated 11 with lower spousal love could possibly be compensated. Alternatively, parents may have higher disposable income when children are present than before they have children, possibly because after having a child they qualify for welfare payments or in-kind government transfers or pay fewer taxes.
Since these welfare and tax benefits are observable we ascertain the plausibility of such explanation by further analysis, focusing on two of the most important programs:
Temporary Assistance to Needy Families (TANF) and Earned Income Tax Credit. We restrict our attention to women only since less than 0.25% of men receive any TANF benefit. Although the EITC take up rate among men is higher (compared to TANF participation) the results for men are similar regardless of whether EITC recipients are included or not. To ascertain whether welfare benefits are driving our results we restrict our sample to individuals who did not participate in welfare program. All respondents who had been on TANF for even one month in a year were dropped. Imposing this restriction reduces our sample size from 3388 to 3280, as TANF participation is less than 3% in our female sample. We present the results in columns one, three, and five of Table   3 . From Table 3 onwards we only present the coefficients associated with the "children" variable. As in Table 2 , the results show that women perceive a reduction in spousal love after children are born but no change in overall happiness. We take this as evidence that welfare benefits are not compensating for loss of spousal love.
Next we analyze whether tax benefits in the form of EITC are driving our results. To do so we exclude any woman who participated either in TANF or applied for an EITC in any given year. This restriction further reduces our sample size to 2378 person-year observations from 1536 women. Results for this sample are shown in columns two, four, and six of Table 3 . Again it can be seen that women perceive a reduction in spousal love after children are born but they don't experience a change in overall happiness. Therefore we conclude that neither tax nor welfare benefits compensate for the loss of spousal love.
Having excluded material benefits from children as possible compensation for loss of spousal love we interpret the combined results reported in Tables 2 and 3: parents' altruistic feelings lead them to experience increased happiness after they have children whereas feelings of being loved by their spouses decrease, entailing lower happiness.
Next, using the larger sample, we investigate (1) whether child's age (whether the child is an infant or not) matters, as opposed to simply the number of children, and (2) whether the cost of children in terms of foregone spousal love varies across subgroups.
With these goals in mind we rerun the spousal love regressions on the bigger sample, but we can't re-estimate happiness regressions as that information is missing for many of the years we observe. Table 4 present regression results for all individuals who live in couple, regardless of whether they are married or not. This time a distinction is made between infants and older children defined as children older than one.
Age of children. Columns 1 and 4 in
The first (fourth) column presents results for women (men). Again, we find that the presence of children reduces women's perception of being loved compared to that of women without any children. The only exception being women with only one infant: they don't experience a loss in perceived spouse's love. Women with one older child perceive a reduction in spouse's love of 0.32 units (about one third of one standard deviation).
With the arrival of a second infant (in addition to one older child) perceived reduction in spouse's love changes from -0.32 to -0.29. We cannot reject the hypothesis that the 13 coefficients are the same, which indicates that the arrival of a second infant has no additional adverse effect on a woman's perception of being loved by her partner. As the second infant becomes older i.e., there are two older children, perceived spouse's love decreases by -0.51 units (about one half of one standard deviation), which differs significantly from the effect of one older child. Presence of even more children in the household does not add significantly to the cost of children in terms of foregone spousal love, but this finding should be treated carefully because less than 5% of women in our sample have three or more children.
In contrast to what we found for women, in the case of men most of the children dummies are statistically insignificant (column 4). By comparing tables 2 and 4 we learn that for both men and women it is the presence of one older child that is associated with less perceived spousal love, not the presence of an infant.
The result that during the year after a child's birth people don't feel less loved by their partner could reflect that when children are young, both parents are more likely to be emotionally invested in the child, especially if the child was planned. Therefore, any action by one parent that improves the quality of life of the child is likely to generate utility for the other parent. In this case utility from children and spousal love are produced jointly. It may also reflect Warm Glow altruism associated with the act of giving (Becker 1974 , Andreoni 1989 , 1990 ). As infants turn into toddlers, parents may perceive more of a decline in spousal love as their partners invest more time into childcare (and the warm glow fades away) and spend less time taking care of their own needs and love for spouse and love for child are less likely to be produced jointly. Next, we turn to some comparisons across groups. We find that women's spousal love losses increase with number of children, but that the increases are less than proportional to number of children. This may reflect economies of scale in caring for children: the extra work generated by two children may not be double that of one child. Alternatively, this lack of proportionality may be the result of a selection process: respondents in couples characterized with more enduring love or stronger preferences for children (possibly due to more altruism towards children) may choose to have more children than other respondents.
The gender differences that we find could possibly reflect higher altruistic inclinations in women, as hypothesized by sociobiologists (e.g. Wilson 1985) , and could be related to findings that women are more altruistic than men in an experimental setting 15 (Andreoni and Vesterlund (2001) and Innocenti and Pazienza (2006) ). However we should note that our method of indirect inference does not allow us to compare degree of altruism across groups.
Black/white differences. Looking at the estimates by race (cols. 2, 3, 5 and 6 in Table   4 ) reveals that the reduction in perceived spouse's love due to the presence of children is larger for black women than for white women. Columns 2 and 3 show that for black (white) women one older child is associated with a loss of 0.46 (0.29) units of spouse's love whereas two older children are associated with a loss of 0.77 (0.43) units.
Marital Status.
In the regressions presented so far married and cohabitating couples were pooled together. To determine whether married and unmarried respondents differ in association between spousal love and number of children we estimated separate regression equations for married and cohabiting couples. Table 5 presents results for women (first two columns) and men (last two columns).
The finding that infants are not associated with any reduction in perceived spouse's love applies to both married and cohabiting couples. So does the finding that once children reach their first birthday they entail a cost in terms of foregone perceived spouse's love. However, we observe interesting contrasts between cohabitants and married couples. First, focusing on women, a comparison of columns 1 and 2 in Table 4 indicates that the perceived loss of spousal love reported by cohabiting women exceeds that reported by married women: (1) the presence of one child over the age of one is associated with a 0.18 unit drop in perceived spouse's love among married women in contrast with a 0.49 unit drop among cohabiting women, and (2) when two children over the age of one are present married women perceive a decline in spouse's love of 0.35 units whereas cohabiting women perceive a decline of 0.68 units.
Second, for men only the coefficient of one older child is significant but it varies little by marital status. These results are consistent with Nomaguchi and Milkie's (2003) findings that having children reduces parental happiness less when parents are married, and that this is more so for women.
That the costs of children in terms of foregone spousal love are larger for cohabiting women than for married women suggests that marriage has a protective effect for women.
This may happen if, relative to live-in boyfriends, husbands are more likely to appreciate children. In turn, this could be the case if marriage encourages men to be more altruistic towards their children and their children's mothers or if married couples are more likely to share the same children than is the case with unmarried couples.
If marriage protects spousal love for mothers but not for fathers it follows that women will be motivated to marry in order to reduce their expected costs of having children, but men not. This finding helps explain why, on average, women seem to be more interested in getting a ring on their finger than men (Grossbard-Shechtman 1993 , Mukhopadhyay 2008 ) and fits well with other protective effects of marriage documented in the literature (e.g. by Waite and Gallagher 2000) .
Religion and Religiosity. Religion measures religious affiliation. We combined the different denominations of Protestants into one group and then estimated the regressions for three different groups: Catholics, Protestants, and No Religion. 4 Table 6 presents the results by religion. Table 7 reports results separately for religious and non-religious individuals, where religiosity was defined in terms of adherence to strict interpretations of religious duties (such as procreation). The non-religious include those who are more liberal in their views on religion as well as those who define themselves as non-religious.
Column 1 of Table 6 indicates that Catholic women are the only group experiencing a statistically significant loss of spousal love with the arrival of an infant. It appears from Table 6 that in terms of the association between spousal love and number and age of children there are few differences between the three religious groups. Catholics and Protestants appear to react similarly to the presence of children, and so do those with 'no religion' group, but due to the small sample size results for this group are not statistically significant.
From Table 7 it appears that child-associated losses of spousal love are larger for religious women than for non-religious women, but that the opposite is the case for men.
The statistically significant religious differences are for two or more older children: for women we find a spousal love loss of 0.57 units if they are religious and 0.43 units if they are not. In contrast, in the male sample we find the opposite religiosity differential: a statistically insignificant loss for religious men but a love loss of 0.39 units for nonreligious men. In the case of women, religiosity may mean less of a willingness to have abortions. Consequently, religious people are more likely to have unplanned children and religious women are expected to bear more of the costs of a religious prohibition on abortions. This explains why religious women perceive a larger decline in spousal love.
The analysis so far assumed that spousal love is a linear variable which is an appropriate approach given the results of Ferrer-i-Carbonell and Frijters (2004) . To check if non-linear models would produce substantially different results we also estimated an ordered logit model where spouse's love is treated as a discrete variable which can take 18 any value between zero and ten. The results from the ordered logit regressions are presented in Table A1 in the appendix (for both the female and male sample). These regressions include a full set of controls but no individual fixed effects. Therefore the logit regression results are not strictly comparable to results presented above.
The results show the predicted probability (based on the ordered logit model) of respondents feeling maximum perceived love from spouse (i.e. spousal love = 10). We report only for this value because in all cases this category has the highest mass (more than 60% in all cases) in the data. For example, the second row in the first two columns
shows that presence of one older child reduces probability that a woman will perceive maximum love from her spouse by 9.8 percentage points, the corresponding reduction for men being 6.0 percentage points. Overall results for women are qualitatively similar to the results for the continuous spousal love variable and fixed effects. For men, however, we find that using ordered logit without fixed effects the impact of children on perceived spousal love is significant and negative not only if there is one child older than 1 but also when there are two or more children. These results are more similar to linear regression results without fixed effects (not presented here). In any event, it is preferable to include fixed effects and our earlier results are the ones we prefer to emphasize.
Conclusions
Analyses of fertility and child-related decisions invariably look at the costs of children, but so far these have not included the cost of foregone spousal love. We have shown that children can also be costly in the sense that they are associated with loss of spousal love. We find that compared to when they did not have any children, the individuals in our sample reported feeling significantly less loved by their partners when 19 they had at least one child. In the case of men loss of reported spousal love is limited to fathers of one child older than one. Women's loss of spousal love grows with number of children.
We also find that spousal love contributes to overall happiness, but happiness does not vary with presence of children. Combined, these two results and the finding of a negative association between spousal love and presence of children suggest that parents must be getting compensated for the loss of perceived spousal love so that their overall happiness is not changing. This compensation could include benefits from children that are of a material nature, such as future parental care by adult children, but in industrialized countries such care has become increasingly less relevant as a force motivating fertility. Alternatively, one may argue that tax or welfare benefits may compensate for the loss of spousal love. However, when we restrict our sample to women who have not received any welfare (TANF) or tax (EITC) benefits, we still get the same results as described above, suggesting that welfare or tax benefits are not the compensating mechanisms. The explanation we favor is that the compensating benefits from children are altruistic in nature.
We also find that relative to men women report more loss of spousal love when they have children, married women experience less of a loss of spousal love than cohabiting women, and religious men experience less of a love loss than non-religious men. The last two findings could be related. Married women obtain more loving commitment from the men with whom they have children, thus experiencing less loss of spousal love.
Similarly, religious men may be more committed to the mothers of their children. One may be inclined to infer that what marriage is to women, religion is to men. In contrast, 20 marriage does not have parallel effects on men's association between children and spousal love, and religious women don't report less loss of spousal love after becoming mothers. Could it be that institutions such as marriage and religion have more impact on men's expressions of commitment and love than on women's? The male/female differences that we find could be related to differences discussed in sociobiological theories and reported by experimental economists.
Unfortunately, our approach of indirect inference does not permit to clearly determine group differences in degree of altruism: if group B perceives a smaller (or no) decline than group A then we cannot conclude that group B is less altruistic or not altruistic at all.
However, we are comfortable inferring that if a group perceives a large decline in spousal love following a childbirth then that group may have altruistic preferences (since they are willing to accept this cost for a greater good). Altruism towards children is not the only mechanism that can explain our results, but is a plausible one. Some alternative explanations, such as children's contributions to parents' higher income via welfare or tax benefits, were eliminated.
In that sense, we contribute an additional piece of evidence to the literature on altruism in the family. Our research on the determinants of spousal love is also interesting in its own right as social scientists increasingly study the determinants of emotions such as love. 
